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   The Iwaki Basin is one of the Japan's principal apple districts, and G. T. 
 Trewartha  (1> and some authorities have already  described the characteristics of 
this Basin as such. The analysis of the orchards with the apple trees going to 
decay is based on the research concerning the aspects of distribution in the 
progress of quantitative expansion of apple production (which was reported in 
 1952'2)). It is as well important from the view point of promoting the agriculture, 
because it suggests how the  regionally accumulated contradictions in each area 
should be removed. The history of the apple production for the last  80 years, 
showing a great development of a small-scale production by peasants in general, 
has been obliged at the same time to include in this development itself the frailty 
which is caused by  regionally concentrated cultivation,  — not only in the field of 
cultivation technique, farm-management, or farm-economy,  but especially in the 
problem of aged trees. Owing to such contradictions in addition to poverty in 
farm-economy, a consecutive investment for approximate 10 years will be necessary 
in future until farmer's expense and income are  balanced  ; and accordingly, once 
planted, replanting or conversion of crop will be hard, and made it impossible to 
do on a large scale. So it is to be explained that these contradictions lie in latency 
as embryo which will be the cause of further contradictions in agricultural econcmy. 
The following study is an attempt to analyse the problems of decaying aged trees, 
especially from the view-point of the cultivation  itself  ; the time, place and quantity 
of planting in each area. 
   The writer wishes to express his hearty thanks to Professor Dr. Yoshiro Tomita 
 '1' In this work the writer was allowed to use a part of the Grant in Aid for Develop-
     mental Scientific Research. 
 (1) G. T. Trewartlia  : The Iwaki Basin, Reconnaissance Field Study of a Specialized 
      Apple District in Northern Honshu, Japan. Ann. Assn. Am. Geogrs,. Vol. 20, 1930. 
      pp.  196,-223. 
 (2)  Norio  Hasegawa Area Differentiation of the  Iwaki Apple Producing Region. — A 
      Law of Quantitative Changes. Ann. Tohoku Geogr. Assn., Vol. 7, No. 2, 1954. 
 pp.  55,-.,62.
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and Assist. 
study.
Professor Ken-ichi Tanabe who were so kind as to help him during his
What are Decaying Aged  Trees  ?
   According to "the Explanation concerning the Investigation of the Agricul-
tural Production Costs", which was issued by the Statistics and Investigation 
Division of Ministry of Agriculture and  Forestry  (3), in Aomori Prefecture it takes 
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Fig. I Distribution of apple orchards and their gradients.
  * &  ** Growing period , and durable period.  "The Explanation of Investigation of Agricultural P roduction  Costs" described as 
follows (p. 28): the period of  growing-up is not always to he construed to he one until which 
a fruit tree will come of a certain age of  fruitifica.tion , but to he the period from the  first 
planting until the year when the income and expense of farmers has become able to be 
balanced, and the druable period means the one from the expiration of the period of grow-
ing up until farmer's income and expense becom.e unable to be balanced .  
(  3) Statistics and Investigation Division of Economic Bureau of Ministry of Agriculture 
    and Forestry : Explanation Concerning of  Investigation of  Agricultural Production 
    Costs 1952, p.  28
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American Summer Pearmain (Iwai) 10 years and Indo and Delicious 11 years, 
and the durable period** of each variety is 30 years. And according to "the 
Investigation Report of the Agricultural Production Costs", issued by the Aomori 
Agency of Statistics and Investigation of Ministry of Agriculture and  Forestry"), 
the durable period is reported to be 40 years on the river side, 30 years in the plain 
area, and 20 years in the sloping area. Then, if about 10  years") in which the 
orchards are in perfect condition, are added to the above respective years, each 
will become 50 years, 40 years, or 30 years by  the end of the durable period. Mr. 
T. Saito's view about it seems to admit 40  years.") Thus, the author may  define
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2 Mutual relation between the gradient of apple orchards and 
  the period of growing-up and the durable period of apple trees 
  in them. 
3 Relation between gradient and  the depth of soil lost in sheet 
  erosion in apple orchards.
(4) Aomori Agency of Statistics and Investigation of Ministry of Agriculture and  Forestry: 
    Investigation Report on Agricultural Production Costs. p. 4, 1952. 
(5) Mitsugu  Kitakami  : Complete Book of Apple Cultivation. Data of Apple History in 
    Aomori Prefecture, Vol. 2, 1951. 
(6) Taiji  Saito  : "Apples". Tokyo, 1951. p. 51.
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"decaying aged trees" as those which outlive their durable period . And they vary 
in age according to the locality where they are grown especially to the degree 
of its gradient, and the way of management in which they are taken care of. The 
research which was made at 130 places in the sloping areas (Daishyaka,  GogO, 
Takedate, Ishikawa, Ikarigaseki etc.) reveals that the period of growing is 8-13 
years, and the durable period 20-50 years, so the period  until the end of their 
economic lives 28-GO years. And it is further revealed that in the steeply sloping 
areas, the growing period is a little longer than that of the rest, the durable period 
being shorter  ; but with the decrease of steepness, the growth of apple trees is  com-
paratively rapid, and the durable period is made considerably longer. Therefore, 
the cultivation in the sloping areas bears such an unprofitable result as the short-
ness of the economic lives* of apple trees and with it even brings the  difficulties in 
developing the better technique to  he applied (Fig. 2). (These facts will be clarified 
if they are figured by adding the production costs). The  apple orchards in the 
Iwaki Basin are distributed in the sloping areas, on the natural levee areas of the 
Iwaki River and the  Hirakawa River  and the surfaces of their terraces. And 
then it is in the sloping areas prevailing in the eastern and south-eastern parts 
of the basin that the serious problems about cultivation are found (Fig. 1). 
       Where are the Orchards with Aged Trees  Distributed  ? 
   The next work was performed to investigate into the orchards which contain 
the apple trees over 31 years  of age including aged trees, the data over the whole 
area of the Iwaki Basin being obtained by the Apple-section of Aomori 
 Prefecture"). The relative comparison of the potentiality of apple production 
in the  agricultural economy between towns or villages, will be sought, as one way 
of understanding it, in the form of the rate of the "total area of apple orchards" 
to the "total area of arable land", and it is also to be noted that the bigger rate 
of the  "total area under the cultivation of the trees aged over 31 years" to the 
"total area of apple orchards"
, includes serious problems in themselves, though 
they are not yet to be regarded as aged trees. Accordingly the foimer rate will 
show the potentiality of apple production in the agricultural economy, while the 
latter will show the necessity of measures to be taken for the more apple production 
in future. If both of these two rates are large, it will be found that the necessary 
measures for apple cultivation should be taken for the improvement in the  eco-
nomy of each rural community (Fig. 4). These  apple orchards are distributed, 
most of them, in what is called apple production districts, the natural levee areas, 
     Economic life  is symbolized by the period of growing-up plus the durable period, 
 and means the age from the first planting until the farmer's income and expense become 
  unable to be balanced due to the decline of fruit trees. 
 (7) Apple Section, Economic Division, Aomori Prefecture : Report on investigation of 
     Apple in Present State in 1951.
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 Plate. 1  ln the natural levee 
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Plate. 2  At  Kuradate-machi, for instance, the cultivated  land in  the sloping  ;areas is 
 generally used  for apple  farming after  het slopes have  Leen  teiraced And 
the sheet erosion  is  one of the causes which make  the durable period shorter. 
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        Plate 3  An aged  apple-tree, At Kuradate-machi.
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Plate. 5
         Plate. 4  Sheet erosion. In  Osugi-rnura . 
                                          Kr  
Exposure of the  root  of an apple tree  by soil  erosion 




Plate. 6 Self-sufficient farming 
mura.  Apple farming is 
 Forestry—,  Sel  f-su  fficient
in the sloping area in Takedate-
begun in the following  process  : 
 crops---,apple farming
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river-terrace areas of the Iwaki River and its branches,  the sloping areas of  the 
southern part of the basin ; the areas being  Takedate, Ikarigaseki, Ishikawa, 
Kashiwa, Mizumoto, Shimizu,  Hataoka,  Itavanagi, Fujisaki, Hirosaki, Tsuruda, 
Susono, Kuradate, Yamagata, and  RokugO. And it is a noticeable fact that in 
Sakae and Kashiwagi, the former rate is smaller, while the latter is larger. 
Moreover, all the places mentioned above have each a large area of the apple 
orchards where the apple trees over 31 years of age are  cultivated; Takedate 
285  016*  ;  Ikarigaseki 131;  Ishikawa  304  Itayanagi, Fujisaki, Hataoka, 
Mizumoto, Kashiwa, Shimizu,  14irosaki, Kuradate more than 100  ch6  respectively. 
Those areas in which the multiplied figure of both the rates is large, 
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Fig. 4  Requirement of the 
 measures against aged apple-
 trees and its meanings in 
 agricultural Mura economy. 
 A : Area of the orchards 
     with apple trees more 
     than 31 years. 
 B : Total area of apple or-
      chards. 
 C  : Total area of  arable 
      land.
  * 1 cho is nearly equal to 2 .45 acres. 
 ** The Peak of Increase Index 
    It means the period when increase-rate of the total area  of apple orchards to the total 
arable land (Increase Index)  Was  the largest in the course of increasing of  apple orchards. 
The increase of absolute arca of apple orchards and  Increase  lralex have a similar  tendency 
in increasing process, and their peaks appear in nearly the same  period.  MoreoNer, the 
tendency can be seen in the rate of the constitution  cf  arc  e  hc  niclogcus to each age of the 
trees in the present apple orchards. cf. N. Hasegawa  : Apple Prcduction in the lwaki 
Basin. The graduation thesis of Inst.  Gecgr.  Fac. Sci.,  TiThoku. Univ. 1953. N.  Hasegawa  : 
Area Differentiation of the  lwaki Apple Producing Region. opp. cit.
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earlier stage in their expanding progress (Fig. 5, 6), and as found in the writer's 
previous  report"^ if the peak comes earlier, the figure of the peak which 
nearly represents the rate of the apple orchards with the apple trees more than 31 
years to the total area of apple orchards will show a larger one. 
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Fig. 6 Areal division according 
      to  the order of the periods 
 when the peaks of  In-
       crease Index have ap-
        peared.
 Fig. 5 Correlation between the periods of 
       the peaks of Increase Index and A/C 
   However, all the apple trees over 31 years of age are not always defined as 
aged trees, because there are many kinds of durable periods  respectively different 
from one another in each area, and all the durable periods are not the same in 
every place or inclination of land, as he stated above. Those in the plain areas 
have been planted in the orchards which have been mainly opened since 1907, 
and most of them are those which recovered from the damages of noxious 
disease and insects which came in the early period of the Taishyo Era. 
Supposing that the economic lives of those in the plain areas are 40-50 years, 
most of the apple trees of more than 31 years in these areas are still in their
(8)  Norio Hasegawa : opp. cit., pp.  57,...,62.
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durable period. It is found in the distribution of the areas of the orchards with 
the apple trees of more than 31 years (Fig. 7), that all the orchards on the natural 
levee are contained in the plain areas, and that the slope cultivation is 
 generally in the eastern and southern parts of the basin,  particularlly in the south-
eastern part of it. The apple trees of more than 31 years in  these sloping areas 
can be regarded as aged ones, and it can be recognized that at many orchards in 
sloping areas they are going to become the end of their own economic lives. In 
view of economic importance, radical measures should be taken to avoid the 
crisis. 
   The research in the apple cultivation in the sloping areas through the eastern 
and the south-eastern parts reveals the following. Needless to say, the longer is 
the period since the apple orchards were installed, the deeper is the soil washed 
away in the form of "sheet  erosion"  ; but as to the relation between the gradient 
of apple ocrhards and the quantity of the soil lost in sheet erosion, it can  be inferred 
that the quantity of the soil washed down varies with locality under the same 
gradient of the apple orchards. (In Fig. 3 the quantity is  expressed in depth.) 
Ishikawa,  Owani, Kuradate, and Ikarigaseki , the upper part of the Hirakawa River 
come first in quantity, next come Ishikawa, Takedate, and Ozaki, and last the 
area ranging from Namioka to Kuroishi. Accordingly, as long as the physiological 
cause of promoting decline and of weakening the vigor of trees lie in "sheet  ero-
sion", the trees in the former areas are shorter in their economic lives than those 
in the  latter  ; the research in the regional difference of these physiological elements 
seems to be necessary for the establishment of some measures. 
     In What Process has the Aged Trees' Problem  Developed  ? 
   In the sloping areas the measures to save the apple orchards with decaying 
aged trees are urgent, and the prudent measures should be also taken sooner or later 
in the plain areas, because the longer durable period in the plain areas or such a 
superiority of cultivation technique is nothing but to make a negative prolongation. 
Accordingly, it is needed to find why such measures have come to be urgently 
required, but its cause is not always the same. But its fundamental cause can be 
found in the fact that  the  first planting or replanting after the damages by noxious 
disease and insects was concen+rically made  30-40 years ago, when the extension 
of apple cultivation was remarkably developed, but since then, the power of 
extension have been acceleratedly degenerated to stagnation. The above fact 
can be explained on the ground that the peak of increase in the process of extension 
in those areas come earlier, and the largeness of its quantity makes the matters 
worse. That is, the rapid and concentrative increase in the areas of the apple 
orchards without taking  a. normally uniform process of increase, made a peak 
appear in the earlier period, and then, the decay of the apple trees in the sloping
56 N. HASEGAWA
 0
Ve*/e   **
) ®  I(D°0 
 Locpabo(  °( 




          .„.,1
    ! 
0 
 CI) \    • % 
 o 0 c),
,T-1...  )
0  a Q) ^ 
 0  , 
 ) o g Ow" IA 
0—ACASEIDii N. 
 0  0 0 al, YPIMATA1 
illoThe    OKDRADATETAKEDATE 
          ) 
             I
alai4.-- 
 !KARMEN' 
P.•••"*.... .. , .'
                       04.9.400.14 
 ./MINO  •  •  IN.s  L.\ 
 10  201an
    waft silo 
 T  )  \ 
        1 --------a,:                                  ..200 
             — 
              ..--- --r- -1-00 
 Phiih cfled  Slopinl<0041        1.‘ 
  3) 
0o
 0 m 
                 %... 
I
 Oli..."..
Fig. 7 Distribution of the  orch:,rds with apple trees over 31 years of age in sloping 
      or plain areas. The Variety of the  circle in Fig. 4 and in Fig. 6 correspond 
       to each other in  size.
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corre-
areas should be considered as the matter to be improved urgently, and where the 
location of the apple orchards is in the plain areas or when the peak has come in 
the later period, it will be latency, and to take necessary measures against aged trees 
is only the matter of time. In this case, the areas which have passed through the 
uniform process of increase will suffer lightly and should be regarded as in a stabilized 
condition and reasonable. As shown in Fig. 9 which indicates the rate of the con-
stitution of orchards' areas correspondent to each age, the peaks of increase are 
different in time and move in alphabetical order A,  B, C and  D. The necessity 
of the measures to be taken against aged trees will be in accordance with this 
order from the view-point of the present importance, and in actuality as well the 
measures will have to be taken in the same order, and  A3 is reasoned to be a case 
of the tolerably symmetrical increase. 
   The apple production adopted as one of the cash crops under the prime 
necessity of resolving the instability of the single crop of rice or the self-sufficient 
farming, as the means to keep pace with the capitalistic economy, —it had 
a rapid increase under the booming economy by means of reclamation and cultiva-
tion of the sloping areas which were done at the release of public forest in 1907 
and by means of changing business from the self-sufficient farming and forestry, 
 but after the exceeding decline from 1910 (the later period of the Meiji Era) until 
the beginning of the Taishyo Era, it was got over by the policy of the prefecture as 
well as by the improvement in scientific techniques, and the next rapid  increase 
was accomplished by the concentrative planting and replanting  from the  middle
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of the Taishyo Era until the beginning of the Shyowa Era. 
   On the one hand, the uncultivated lands that were possible for apple cultiva-
tion  exceedingly decreased, which made extension only hopeless, and on the other 
hand, in view of the insufficient accumulation of capital and lack of labour power, 
it has been difficult within  farm-economy to manage on a larger scale than had been 
done, and such a fact made it impossible to plan the next cultivation by farmers. 
Accordingly, without a favourable turn of business condition, the development 
of technical means, or the enriching of farmers' home economy for some reason, 
such measures to resolve the contradictions, by extending apple orchards, which 
are caused by . negligence of making the increase of the orchards average in the 
developing process, will face a  financial impediment as found in the replanting in 
the apple  orchards  ; besides the rationalization of circulation organization of 
production and selling, and the financing to farmers will be the things to be 
considered, as well as the elevation of farmers' senses for making themselves 
recognize the importance of replanting. As can be found in the regional 
 analysiso) of farm-economy, it is hardly recognized that the south-eastern part 
is in more developed stage, and many poor peasants are still found in it. So 
it can he concluded that the real measures against the decay of the aged trees in 
the sloping areas should be expected for political aid, which will decide success or 
not. 
         What are the Fundamental Measures to be  Taken  ? 
   Though the economic lives of the apple trees are  short in the sloping areas and 
long in the plain areas, but in any case, for checking the fear of the decay of aged 
trees at least,  apple trees should be planted, so that the ages of apple trees may 
always keep average. Namely the annual replanting over the area shown in the 
rate of the apple orchards to the number of the added years of both periods of 
growing and of duration should  be the fundamental measures superior to the study 
of prologation of the durable periods. Besides, an abrupt but transient develop-
ment of the cultivation which is taken only under booming economy should be 
avoided in the future planting. 
   It should be emphasized  that a serious problem has been raised in the areas 
ranging from the southern part to the south-eastern part of the basin , and the 
measures to be taken in that areas is urgently necessary, and it should he 
mentioned that to the apple orchard  areas expanding in the large area of natural 
levee there are still left some future problems that are to  be solved on a well-
scrutinized and fully scheduled concrete plan. 
 (9)  Norio  llasegawa :  Qualitative  Distribution of Apple Production in the Iwaki Basin 
 ---- Especially concerning the constitution of farmers' classes based on agricultural 
      interests. Ann. Tohoku Geogr . Assn,. Vol. 7, No. 3,  1955.
